Phosphorylation of Ime2 regulates meiotic progression in Saccharomyces cerevisiae.
Ime2p is a meiosis-specific protein kinase in Saccharomyces cerevisiae that controls multiple steps in meiosis. Although Ime2p is functionally related to the Cdc28p cyclin-dependent kinase (CDK), no cyclin binding partners that regulate its activities have been identified. The sequence of the Ime2p catalytic domain is similar to CDKs and mitogen-activated protein kinases (MAPKs). Ime2p is activated by phosphorylation of its activation loop in a Cak1p-dependent fashion and is subsequently phosphorylated on multiple residues as cells progress through meiosis. In this study, we show that Ime2p purified from meiotic cells is phosphorylated on Thr(242) and Tyr(244) in its activation loop and on Ser(520) and Ser(625) in its C terminus. Ime2p autophosphorylates on threonine in its activation loop in vitro consistent with autophosphorylation of Thr(242) playing a role in its activation. Moreover, autophosphorylation in cis is required for Ime2p to become hyperphosphorylated. Phosphorylation of the C-terminal serines is not essential to sporulation. However, Ime2p C-terminal phosphorylation site mutants genetically interact with components of the FEAR network that controls exit from meiosis I. These data suggest that Ime2p plays a role in controlling the exit from meiosis I and demonstrate that a phospho-modification pathway regulates Ime2p during the different phases of meiotic development.